Seed germination was investigated in four populations of Perilla (Perilla frutescens var. frutescens) collected in Nagano, Japan. One of the four grew as a weed in a plum orchard, and the other three were cultivated by different practices. Seeds obtained from the four populations were sown on May 21, 1993, and mature seeds were harvested from raised plants from October 1 to November 1 of that year. The seeds of each population were divided into two groups. One was stored at a constant 5C, and the other was stored at an alternate temperature.
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The germination of one hundred seeds in each population of both groups kept at 25C was recorded at intervals of one month with three replications. The germination of freshly harvested seeds was investigated with three replications.
The germination percentage of each population increased with longer storage and was higher in the seeds stored under an alternate temperature than those stored under a con- To answer these questions, the germination patterns of weedy perilla were compared with those of perillas cultivated under different practices, and the impact of man on the germination characteristics were discussed.
Materials and Methods
In 1991 and 1992, 122 perilla seed samples were collected from 96 farmers in Nagano, Japan, and the cultivation practice utilized by each farmer was recorded through interviews. We designate here a seed sample as one population. For the germination test, one weedy population and three populations subjected to different cultivation practices were chosen from the above 122 populations (Table 1) . Number 25 population is a weed in a plum orchard and the others are cultivated populations. Among the cultivated perilla, the no. 11 population was most carefully grown.
On May 21, 1993, seeds of the four populations were sown, and 20 seedlings per population were transplanted on June 7 of that year in the field of the experimental farm of the Seeds of each population were harvested between October 1 and November 1. The germination of freshly harvested seeds was tested. One-hundred seeds of each population were placed on moist filter paper in a 9cm diameter glass petri dish, and were incubated at 25C for two weeks. Germination was monitored daily, and germinated seeds were removed when redicles emerged. Three replications were made of each germination test and the data were compiled.
Harvested seeds of each population were divided into two groups, one was stored at a constant temperature of 5C, and the other was stored in an outside shed. The four sides of the shed were left open throughout the study, and temperature was not controlled; temperature fluctuation in the shed during the study is shown in Fig 1. Germination tests were made as described above at monthly intervals from the first to eighth month after harvest.
Results and Discussion
Germination patterns of the four populations stored at a 5C constant temperature all, but the germination percentage of the seeds of no. 11 population reached 14% after a two week incubation.
As the stored period lengthened, the seeds germinated more quickly and simultaneously, and the germination percentages after a two week incubation were generally higher, although the percentages after eight months of storage were lower than the others. Many farmers stated that perilla seeds lost their germinability after one season of storage following harvest. The results of this experiment confirmed those statements. The decrease in germination percentage after eight months of storage may not be due to the secondary dormancy of seeds, but to their death. Germination percentages were higher in the seeds stored at alternate temperatures increased abruptly after five months of storage, and almost all seeds germinated. To break their dormancy, perilla seeds need to suffer a low temperature for several months, as is known in many summer weed species2). This population grew as a weed in a plum orchard, therefore deep seed dormancy is assumed to be indispensable to avoid germinating in fall, and quick germination in spring may be advantageous to compete with other species. This germination characteristic may allow establishment of the population and completion of the life cycle. Since wild perilla does not occur in Japan and its weed form was not found around the area observed, this no. 25 population might have originated from abandoned perilla. A perilla plant can have seeds with different degrees of dormancy, and natural selection seems to lead toward a greater number of dormant seeds. This germination pattern is selectively advantageous in a weed habitat. Fourteen percent of the freshly harvested seeds of no. 11 population germinated within two weeks after harvest, and showed the highest germination percentage among the tested populations in seeds stored for one and two months under different conditions. The high germination percentages were especially conspicuous in seeds stored under an alternate temperature.
After one month storage, germination reached 41%, and after two months it reached 80%. Almost all seeds germinated after five months of storage except those stored for eight months. As reviewed by de Wet and Harlan3) and Harlan et al.4), sowing increases seedling competition because of an increase in population density, and seedlings that germinate as soon as conditions are favorable adapt well in a sown field, hence seeds that do not germinate soon after sowing will not contribute to the harvest. The germination characteristics of no. 11 population seemed adaptive to sowing.
In the area where no. 11 population was collected, both early and late maturing types of perilla were extensively cultivated, and the farmer grew the crop very carefully; this population was the early maturing type with low height and had the heaviest seed9). Thus, it is assumed that no. 11 population is the most domesticated perilla among those tested.
The other two populations showed patterns of germination intermediate between no. 11 and 25 populations. Their seeds were directly sown in fields (Table 1) ; in one population seedlings were thinned, and in the other minimum fertilizer was applied. The cultivation practices applied to the two populations differed, and also the "care" given to the cultivation by the farmers was different. 
